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1. Introduction
Consideration for the well-being of natural resource users is one regarded as an integral part of
ecosystem-based policy strategies to conserve natural resources and maintain essential ecosystem
services (Bowen and Riley 2003; UNEP 2006; Abunge et al. 2013; Daw et al. 2016). In the United
States, National Standard 8 of the Sustainable Fisheries Act of 1996 requires that potential adverse
socio-economic impacts to communities resulting from the implementation of management
strategies be explicitly considered and minimized (MSFCMA 2007). The past decade has seen
increased effort by fishery social scientists to understand and operationalize human dimension
factors influencing fishery policy and management, including individual and community wellbeing (Smith and Clay 2010, Coulthard et al. 2011, Weeratunge et al. 2012, Daw et al. 2011,
Armitage et al. 2012, Pollnac and Poggie 2008). The concept of well-being has often been
associated with financial status and measured objectively using variables such as income per capita
and education level, however there is an emerging consensus that such objective measures alone
are poor indicators or predictors of well-being. Here we adopt a broader definition of well-being;
one that includes individual perceptions of happiness and satisfaction with their lives.
Job satisfaction is a significant aspect of individual and community well-being in general (Pollnac
et al. 2008, 2011) and especially among fishers. Aspects of the occupation of fishing such as
“adventure,” “freedom,” and “being outdoors” have been linked to high levels of job satisfaction
among fishers worldwide (Apostle et al. 1985; Binkley 1995; Pollnac and Poggie 1988, 2008;
Pollnac et al. 2008). High levels of job satisfaction are, in turn, associated with strong attachment
to and reluctance to leave the occupation of fishing even in the face of economic hardship, a finding
supported by several recent studies (e.g., Crosson 2014; Pascoe et al. 2015; Sweke et al. 2016;
Trimble and Johnson 2013). This reluctance coupled with other important social attributes (e.g.
age and education) make it more difficult for fishers to seek and obtain alternative employment
outside the fishing industry. As Sweke et al. (2016) note, this in combination with environmental
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transformations associated with human impacts such as stock depletion and climate change pose
important and increasing challenges for fishers and policy-makers alike in many parts of the world.
Collaborative approaches that take into account stakeholders’ well-being and basic needs are
associated with more effective natural resource management strategies as these are perceived to
be fairer, resulting in higher levels of acceptance and compliance (Kildow et al. 2014). Thus,
increasing our understanding of aspects of well-being among fishers and their attitudes toward
their occupation in different geographic areas, allowing for an investigation of the commonalities
that unify fishing peoples as well as their differences, will contribute to the development of more
appropriate, case-specific, and robust strategies for the conservation and management of marine
resources in the future. This study presents unique comparisons, across space and time, regarding
aspects of fishers’ perception of their job satisfaction and well-being between two geographic areas
where fishing constitutes integral part of the local economy and culture: the Northeast Region US
and the Caribbean.
Examining differences in aspects of job satisfaction and well-being in such highly different
environments (both human and natural) will provide information for developing models to
understand how different stressors (e.g. changes in the natural, socio-cultural, economic and
managerial environments) affect those whose livelihoods depend directly on fishery resources.
Models elucidating relationships between environmental and anthropogenic changes and the wellbeing of resource dependent populations will provide indispensable input for the development of
strategies that incorporate both natural and human objectives in preserving and maintaining
essential ecosystem services.
2. Aspects affecting job satisfaction and well-being: Caribbean vs New England fishers
As part of a paper exploring stresses involved in the occupation of fishing, Pollnac et al. (2011)
found that with regard to satisfactions in connection with their occupation, fishers in the Caribbean,
except for Jamaica, were more satisfied with aspects reflecting social and psychological attributes
such as social relationships and relaxed mental states than fishers from New England, United
States. They interpret this as reflecting the Caribbean fishers’ relatively short fishing trips in
peaceful waters in contrast to the longer trips and more turbulent waters fished by the US fishers.
They further suggest that their findings may be related to Griffith and Valdes-Pizzini’s (2002)
description of Puerto Rican fishers who consider their work as ‘therapy’, as healthy or a sport, in
comparison with other occupations they had pursued. They write that fishers returning from other
land-based work “return to the sea, to fishing, to work in a job that offers therapy for their disability
or for the alienation accumulated during so many years of mindless, repetitive labor” (Griffith and
Valdes-Pizzini 2002: 32). Similarly, Glazier (2007) indicates that Hawaiian fishers employed in
typical, land-based jobs commonly cite fishing as a primary means of escaping from the pressures
and stresses of other types of work. Many years ago, Pollnac and Poggie (1980) and Pollnac and

3
Ruiz- Stout (1977) also found that fishers from Costa Rica and Panama state that fishing is like a
sport and that it is suave (smooth, soft).
In addition to the factors mentioned above, other aspects are believed to have contributed to the
differences found in Pollnac et al. (2011) between Caribbean and New England fishers. In the past
couple of decades, the Northeast Region of the US (Maine south through North Carolina) has been
continuously affected by major changes in fishery management to address dwindling fish stocks,
which has been shown to result in additional stresses among fishers in the region (Pollnac et al.
2015). These types of stresses, induced by coping with a restrictive management regime, are not
present in the non-US Caribbean and are much less present in Puerto Rico, where management has
been less restrictive and less coercive and where fishers have historically engaged in multi-species
fisheries, have had greater latitude in adapting to restrictions, and have had coping strategies
available, such as occupational multiplicity and value adding through petty commodity seafood
marketing (Griffith and Valdes-Pizzini 2002; Pérez 2005). This fishing regulatory environment
was much like New England fishers’ experience in the late 1970s when the Fishery Conservation
and Management Act (FCMA) was first passed. However, since the passage of the act in 1976,
regulations governing New England fishers evolved to the rapidly changing, extremely complex
and increasingly restrictive system of single stock management, which exists today in the region.
Such differences in managerial environments are likely to influence fishers’ attitudes towards the
activity, which are expected to result in differences regarding levels of job satisfaction and wellbeing.
In this paper, relationships using subjective job satisfaction and well-being variables were tested
with new data from the Northeast (NE) Region US1 and Southeast (SE) Puerto Rico. Though the
main focus of the study was on comparisons of the SE Puerto Rican and NE Region US fishers,
data from the late 1970s for one important New England port, Point Judith, Rhode Island, was
used to provide a comparable historic context for the NE Region, and data from other Caribbean
fisheries (Belize, Nicaragua, Dominican Republic, and Jamaica) were used to provide a
comparable context for the SE Puerto Rican fishery. Fishers in all areas studied were compared
with regard to their levels of perceived job satisfaction and, in the foci areas, subjective overall
well-being was analyzed in relationship to job satisfaction and important demographic variables.
The primary objective of this study is to further investigate aspects affecting well-being of fishery
resource users to inform the decision-making process of factors that may affect or contribute to
the success of management strategies to conserve fish stocks worldwide.

3. Methods

1

NOAA Fisheries defines the Northeast Region U.S. as all coastal states from Maine to North Carolina.
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3.1. Sample
Between 2009 and 2013 a total sample of 738 fishers was interviewed face-to-face in fishing
communities in the NE Region U.S. (N = 478), SE Puerto Rico (N = 47), and four other non-U.S.
Caribbean and Central American countries (referred to as the wider Caribbean sample) (N = 213).
Additionally, a sample of 79 fishers interviewed face-to-face in Point Judith, RI in 1977 was used
for a temporal comparison.
The surveys were conducted as part of separate data collection efforts in each area studied with
the job satisfaction and well-being questions being posed consistently in all regions except when
noted otherwise. Data on age and education of fishers interviewed was also collected for the entire
sample (Table 1).
Table 1.
Distribution of fisher mean age and education across studied areas
Location
Age Education N
S. New England
44.0
12.5
236
N. New England
45.3
12.4
86
Mid-Atlantic
46.8
12.6
156
Puerto Rico
44.6
9.5
47
Belize
46.3
5.7
31
Nicaragua
39.3
5.8
26
Dominican Republic 42.5
5.9
130
Jamaica
30.7
10.8
26
Point Judith 1977
33.9
11.8
79

The NE Region US sample was obtained in various fishing ports (N~50) in the region between
2009 and 2010. The sampling technique used was an intercept approach at docks and places where
fishers gathered. This sampling method was considered appropriate to obtain a representative
sample of fishers in the locations studied because it maximizes response rates for hard-to-find
individuals (Miller et al. 1997), such as crew, for whom no registry or comprehensive lists are
available. For purposes of analysis, the NE Region US sample is divided into three sub-regions:
Northern New England (N = 86, Maine and New Hampshire), Southern New England (N = 236,
Massachusetts, Rhode Island, and Connecticut) and the Mid-Atlantic (N = 156, New York, New
Jersey, Delaware, Maryland, Virginia, and North Carolina). All fishers in the sample can be
categorized as commercial, i.e. characterized by the landing of fish and other seafood for sale to
market. Target species differ somewhat between the three geographic areas, with lobster (Homarus
americanus) being the focus of most in Northern New England; scallops (Placopecten
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magellanicus), groundfish2, lobster, squid3, and crabs4 in Southern New England, and mixed other
finfish, groundfish, scallops, crabs and other shellfish in the Mid-Atlantic. Fishing operations in
all ports visited in the NE Region US are considered large scale with vessels ranging between
approximately 40 and 80 feet and trip length ranging from day trips to as long as 15 days. The
most frequently used gear types are trawls, dredges (scallop and hydraulic), and lobster traps. Data
collected in 1977 and used here for temporal comparative purposes were obtained in Point Judith,
RI (N = 79), a port, which at the time was composed of primarily short trip multispecies trawlers
and day-trip lobster boats (trip length mean = 1.66 days, mode = 1).
The SE Puerto Rican sample (N = 47) consists of structured interviews conducted between 2012
and 2013 in the rural and highly fishery-dependent (Griffith et al. 2007) coast of SE Puerto Rico,
as part of a project investigating the relationships between the use of coastal resources and the
well-being of people living along this coastline (Garcia-Quijano et al. 2013, 2015). Respondents
were randomly selected and stratified by 1) community of residence, and 2) participation in
marine-reef or estuarine/coastal forest fisheries, locally known as pesca de monte (Garcia-Quijano
et al. 2016). All respondents can be considered commercial small-scale fishers with a large part of
their household income coming from local coastal resources (Garcia-Quijano et al. 2013). The
fishers engage in short (1-2-day) trips in small (12-27 feet), outboard powered boats, targeting
multiple finfish, more than 60 species; including mackerels (Scomberomorus regalis and S.
cavalla) and a variety of snappers and groupers (E.g. Lutjanus vivanus, L. analis., L. synagris,
Epinephelus guttatus, E. adsencionis) and shellfish species (e.g. Panulirus argos; Strombus gigas;
Octopus vulgaris) with varied capture techniques over the continental shelf or offshore seamounts.
Data from other Caribbean fisheries were collected between 2009 and 2010 and were used here to
provide context for the SE Puerto Rican data. The Dominican Republic survey was conducted
using structured questionnaires in six coastal provinces, five along the north coast—a region that
hosts the largest fishing population in the country—and one along the east coast. A total of 130
fishers were interviewed using intercept sampling method. The fishers are small-scale, using traps,
gill nets, hand lines and diving, usually capturing queen conch (Lobatus gigas), spiny lobster
(Palinuridae) and king mackerel (Scomberomorus cavalla). Fishing in the areas studied is characterized
by day trips of 4 to 8 hours in duration.

Includes both small mesh [Silver hake (Merluccius bilinearis), red hake (Urophycis chuss), and offshore hake
(Merluccius albidus)] and large mesh [Atlantic cod (Gadus morhua), haddock (Melanogrammus aeglefinus), pollock
(Pollachius virens), yellowtail flounder (Limanda ferruginea), witch flounder (Glyptocephalus cynoglossus), winter
flounder (Pseudopleuronectes americanus), windowpane flounder (Scophthalmus aquosus), American plaice
(Hippoglossoides platessoides), Atlantic halibut (Hippoglossus hippoglossus), redfish (Sebastes fasciatus), ocean
pout (Zoarces americanus), and white hake(Urophycis tenuis)].
2

3

Includes both longfin [Doryteuthis (Amerigo) pealeii (Loligo squid)] and shortfin [Illex illecebrosus (Illex squid)].

Includes deep sea red crab (Chaceon quinquedens), Jonah crab (Cancer borealis), blue crab (Callinectes sapidus)
and other unspecified species of crabs.
4
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The Jamaican sample (N = 26) consists of trap fishers and divers targeting primarily spiny lobsters
from six communities located in Westmoreland parish—one of four parishes with the highest
production of lobster in Jamaica. In contrast to the other Caribbean fishers in the sample, who are
day fishers, some of the Jamaican fishers go for 8-9 day fishing trips to Pedro Bank, located some
80 km away from the mainland (Monnereau and Pollnac 2012).In Belize (N = 31), the survey was
administered to a sample of trap and dive lobster day trip fishers in Caye Caulker and Belize City,
respectively. In Nicaragua (N = 26), the survey was carried out on Corn Island, which is
responsible for half of the spiny lobster landings in Nicaragua. Three lobster harvesting types are
practiced on the island. The sample included 18 small-scale trap fishers, 4 industrial trap fishers
and 4 small-scale divers. The fishing activity in both Belize and Nicaragua is characterized by day
trips.
3.2. Measures
3.2.1. Job Satisfaction
In keeping with a long history of research on job satisfaction in the fishery (Acheson et al. 1980;
Apostle et al. 1985; Pollnac and Poggie 1988; Binkley 1995; Poggie et al. 1995; Glazier 2007;
Bavinck 2012; Sweke et al. 2016; Pascoe et al. 2015; Seara et al. 2016), the concept “job
satisfaction” will be used in this paper to refer to satisfaction with select occupational attributes
(see list in Table 2). The 9-item scale used in this study originated from a list of 22 indicators used
by Poggie and Gersuny (1974: 56), which contained items adapted from Schletzer’s (1965) 62item scale designed to measure general job satisfaction in U.S. culture plus four items unique to
the occupation of fishing. Most of the items used were related to high-frequency responses to openended interviews with 108 southern New England fishers who were requested to report what they
“liked and disliked about fishing.” For many decades most of the items were consistently used to
measure job satisfaction among fishers (Anderson 1980; Apostle et al. 1985; Binkley 1995; Bunce
et al. 2000; Gatewood and McCay 1990; McCay et al. 1993; Pollnac and Poggie 2006; Pollnac et
al. 2011; Smith 1981). Principal component analysis of the job satisfaction items using data from
different geographic locations and throughout time have consistently revealed three components
characterized as Basic Needs, Social & Psychological Needs, and Self-Actualization (Table 2) (see
Pollnac and Poggie 1988 and Seara et al. 2016 for a thorough description). The component that
has been most consistent and highly rated in terms of satisfaction across most fisheries studied
using the job satisfaction variables is the Self-Actualization component. This component includes
aspects of the fishing occupation related to items such as adventure, independence, and the
challenges of being out on the water, which are regarded as important factors affecting fishers’
well-being (Pollnac and Poggie 1988, Glazier 2007, Pollnac and Poggie 2006).
Since the original list is relatively long (usually around 22 items), Pollnac et al. (2015) conducted
a data reduction effort using a factor analysis of the items from a geographically diverse data set
and selected items with the highest loadings on each of the three components commonly found
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reducing the number of indicators for each component to the three that manifested the highest
loadings on each component. Multiple correlations between these top three items and the factor
scores for each component were high enough (R2 = 0.79 and above) to accept them as reliable
representatives of each component. For each item concerning fishing occupation attributes,
respondents are asked about their satisfaction level on a scale ranging from 1 to 5 with 1
representing very dissatisfied, 5 very satisfied, and 3 neutral. These values are summed for each
job satisfaction component resulting in a scale that varies between 3 and 15, with a median of 9.
The items are validated by a principal component analysis of the NE Region US and SE Puerto
Rican data collected in this study which places them in the expected components with the three
components explaining 58 percent of the variance in the data set (Table 2).
Table 2
Rotated Component Matrix (VARIMAX) of variables of Job Satisfaction in fisheries in SE Puerto Rico &
NE Region US
SelfSocial &
Occupation Attributes
Basic Needs
Actualization
Psychological
Challenge
0.133
0.056
0.822
Adventure
0.088
0.056
0.804
Opportunity to be own boss
0.014
0.255
0.649
Predictability of earnings
0.027
0.105
0.852
Earnings
0.148
-0.016
0.830
Safety
0.063
0.312
0.413
Healthfulness
0.182
-0.068
0.756
Fatigue
0.111
0.120
0.744
Time away from home
0.054
0.202
0.698
Percent Variance Explained
20.05
18.37
19.92

Use of this well-established multivariate measure of job satisfaction answers Pascoe et al. (2015)
suggestion that “[…] future work should consider identifying more specific domains of satisfaction
with fishing that can support improved understanding of how management changes affect fisher
satisfaction […].” Pascoe et al. (2015) used a single measure, a 10-point Likert scale reflecting a
fisher’s response to a single question concerning satisfaction with the occupation of fishing. In
addition to the 9-item scale, this study also analyzed two other widely-accepted measures of job
satisfaction (Pollnac and Poggie 1988; Robinson et al. 1969) reflecting responses to the following
questions: 1) Would you advise a young person to enter the occupation of fishing, and 2) If you
had your life to live over would you still become a fisher?
3.2.2. Well-Being
Overall individual well-being, was measured in the two main regions studied, NE Region US and
SE Puerto Rico, using a single indicator, response to the question: “In general, how satisfied are
you with your life?” Answers to the question were recorded on a 5-point Likert scale ranging from
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very dissatisfied to very satisfied. Oswald and Wu (2010) have presented objective confirmation
of the validity of this measure indicating that among a random sample of 1.3 million US citizens
there was a significant, strong correlation between subjective well-being and objective estimates
of quality of life that have been widely employed by economists (2010: 579).
4. Analysis
The first step in the analysis was a comparison of mean scores on all three job satisfaction
components between SE Puerto Rico and the three NE Region US sub-regions using nonparametric analysis of variance (Kruskal-Wallis H) (Table 3 and Figure 1). Differences on all three
components are statistically significant (p<0.001), and the plot in Figure 1 as well as values in the
table clearly indicate the degree to which SE Puerto Rico differs from the three sub-regions of the
NE Region US. Additionally, all mean scores are above the mid-point (9) indicating that fishers
are, overall, generally satisfied with their occupation. It is the differences between the samples that
bear examination.
To help understand differences between the NE Region US and SE Puerto Rico, data from Point
Judith, RI obtained in 1977, as well as data from the four countries in the wider Caribbean sample,
are entered into the analysis. Table 3 compares means across all samples and these values are also
plotted in Figure 1. Differences are statistically significant (Kruskal-Wallis analysis of variance
all p<0.001, Table 3), once again distancing SE Puerto Rico from the contemporary NE Region
US, but this time also indicating that the SE Puerto Rican fishers differ significantly from the
countries included in the wider Caribbean context. While quite different than contemporary NE
Region US, SE Puerto Rico, although different, is most similar to Point Judith in 1977, both scoring
highest on all dimensions except Basic Needs where Point Judith 1977 is highest and SE Puerto
Rico about average. Point Judith in 1977 differs from the contemporary NE Region US by having
higher scores on all three job satisfaction components. Jamaica’s scores, quite low on all
components, contrasts with Belize, Nicaragua and the Dominican Republic (Figure 1). Total job
satisfaction scores (sum of the three components) are plotted in Figure 2, indicating that SE Puerto
Rico and Point Judith in 1977 manifest the overall highest scores while the Jamaican sample has
the lowest.
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Table 3
Mean values for job satisfaction variables on all three components across all locations (N=817).
Job Satisfaction Components
Region
Basic Needs
Social & Psychological
Self-Actualization
Belize
10.3
10.4
11.9
Jamaica
9.7
8.44
11.1
Nicaragua
10.5
11.3
11.6
Dominican Republic
10.6
11.1
11.4
S. New England
9.5
10.1
12.6
N. New England
10.4
11.1
12.7
Mid-Atlantic
9.8
11.1
13.1
SE Puerto Rico
10.2
12.0
14.5
Point Judith 77
11.6
11.3
12.8
Kruskal-Wallis H
54.388
64.434
161.839
p-value
<0.001
<0.001
<0.001

S. NEW ENGLAND
16
14

PT. JUDITH 77

N. NEW ENGLAND

12
10
8
6
4

JAMAICA

MID-ATLANTIC

2
0

DOMINICAN REPUBLIC

SE PUERTO RICO

NICARAGUA

BASIC

BELIZE

SOCIAL-PSYCH

SELF-ACTUAL

Figure 1.
- Title: Job Satisfaction among fishers for all regions.
- Subtitle: Scores on the three components of job satisfaction for all regions analyzed.
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Figure 2.
- Title: Total job satisfaction scores by region.
- Subtitle: Sum of the scores on the three job satisfaction components (total job satisfaction) across
all regions.

Table 4 displays percent distribution of responses to the two additional job satisfaction questions
for all locations studied except for the second question which was not included in the wider
Caribbean survey. Differences between samples are statistically significant (Chi square, p<0.001),
and the effect sizes are strong (Cramér’s V = 0.41 and 0.23 respectively). When these results are
plotted (Figure 3), once again, similarities between Point Judith 1977 and the SE Puerto Rican
sample can be observed. Turning to the influence of job satisfaction on these two variables, Table
5 indicates that those who report higher levels of satisfaction on the three job satisfaction
components tend to respond “yes” to both questions (all p<0.01 or better).
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Table 4
Percent distribution of fishers who would advise a young person to fish and who would still become a fisher
if they had they life to live over.
Advise Young to Fish
Still Become Fisher
Region
No (%) Yes (%) N
No (%) Yes (%) N
Belize
71.0
29.0
31
Jamaica
15.4
84.6
26
Nicaragua
30.8
69.2
26
Dominican Republic
48.5
51.5
130
S. New England
66.1
33.9
236
29.2
70.8
236
N. New England
54.7
45.3
86
12.8
87.2
86
Mid-Atlantic
64.1
35.9
156
17.3
82.7
15
SE Puerto Rico
19.1
80.9
47
4.3
95.7
47
Point Judith 77
7.6
92.4
79
7.6
92.4
79
Total
50.8
49.2
19.0
81.0
N
415
402
817
115
489
604
2
2
Chi Square
χ = 134.1, df = 8, p<0.001
χ = 31.8, df = 4, p<0.001
Cramér’s V
0.41
0.23

Figure 3.
- Title: Willingness to still become a fisher and to advise a young person to enter fishing across NE
Region US and SE Puerto Rico
- Subtitle: Plots of percent of fishers in each region and sub-region who said that they would still
become a fisher if they had their life to live over and percent who would advise a young person to
go into fishing.
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Table 5
Difference in mean values for all three job satisfaction components as related to responses to the two job
satisfaction questions on advising young to fish and still become a fisher.
Job Satisfaction Variables
Advise Young to Fish
Basic Needs
Social & Psychological Needs
Self-Actualization
Still Become Fisher
Basic Needs
Social & Psychological Needs
Self-Actualization

Response

N

Mean

SD

t-valueA

DF

Cohen’s
D

r

No
Yes
No
Yes
No
Yes

410
397
410
398
408
400

9.451
10.866
10.507
11.058
12.245
12.790

2.519
2.125
2.387
2.185
2.209
1.739

8.637**

790.2

0.614

0.294

3.416*

806

0.241

0.119

3.901**

770.2

0.281

0.139

No
Yes
No
Yes
No
Yes

113
481
112
483
113
483

8.982
10.279
9.777
11.043
11.858
13.133

2.912
2.432
2.560
2.263
2.546
1.826

4.386**

150.8

0.714

0.336

5.203**

593

0.427

0.209

6.152**

594

0.5048

0.245

t-values in shaded boxes calculated on basis of separate variance.
**p<0.001;*p<0.01
A

Tables 6 and 7 present the results of a Logistic regression analysis used to determine the
combined effects of the three job satisfaction components on responses to these two questions for
the entire sample. Since previous research has indicated that age and education might have
impacts on these two variables (Crosson 2014; Pollnac and Poggie 1988, 2006; Pollnac et al.
2012, 2015), they were included in the analyses. Table 6 indicates that, with regard to advising a
young person to fish, all the independent variables except Social & Psychological Needs
contribute statistically significantly to the dependent variable’s variance (Naglekerke's R2 =
0.202, p<0.001). As the job satisfaction components increase, so does willingness to advise a
young person to go into fishing. The opposite relationship holds with age and education: as these
two variables increase, there is reluctance to advise a young person to fish as an occupation.
Naglekerke's R2 is similar to R2 in regression analysis, indicating the amount of variance
explained in the dependent variable by the independent variables in the model. Numbers in the
“estimate” column are analogous to beta weights in regression analysis, indicating that Basic
Needs and Self-Actualization contribute to most of the variance in the dependent variable (0.193
and 0.146, respectively). With regard to still becoming a fisher, Naglekerke’s R2 = 0.144
(p<0.001) and all independent variables seen in Table 7 except age and education are statistically
significant in the model (p<0.05).

13
Table 6
Logistic regression analysis of variables predicted to influence advising a young person to get into fishing
Standard
Parameter
Estimate
Z
p-value
Error
CONSTANT
1.679
0.690
2.434
0.015
Age
-0.040
0.006
6.595
0.000
Education
-0.075
0.019
3.988
0.000
Basic Needs
0.193
0.036
-5.415
0.000
Social & Psychological Needs
0.033
0.036
-0.932
0.352
Self-Actualization
0.146
0.043
-3.407
0.001
Naglekerke's R2 = 0.202, χ2 = 130.213, df = 5, p<0.001, N=794*
Total sample is different due to missing data.

*

Table 7
Logistic regression analysis of variables predicted to influence whether fishers would still become a fisher
if they had their life to live over
Standard
Parameter
Estimate
Z
p-value
Error
CONSTANT
3.406
1.040
3.275
0.001
Age
-0.007
0.009
0.737
0.461
Education
-0.014
0.037
0.366
0.714
Basic Needs
0.116
0.047
-2.498
0.012
Social & Psychological Needs
0.133
0.048
-2.768
0.006
Self-Actualization
0.221
0.053
-4.141
0.000
Naglekerke's R2 = 0.144, χ 2 = 54.676, df = 5, p<0.001, N=582*
Total sample is different due to missing data.

*

Turning to the measure of individual well-being there is a statistically significant difference
between the four regions (Figure 4) for which this data is available (the overall well-being question
was not posed in the wider Caribbean sample) (Kruskal-Wallis analysis of variance, H = 54.602,
p<0.001). Similar to the job satisfaction variables, contemporary Southern New England presents
the lowest and SE Puerto Rico the highest levels of well-being. Correlations between well-being
and age, education and the job satisfaction variables are in Table 8. All are statistically significant
(all p<0.01 or better) except for education. Ordinal regression (Mcullagh 1980) using the logit
function is employed to determine the combined effects of the independent variables on well-being
(Table 9). Interpretation of the table is similar to Tables 6 and 7. Naglekerke's R2 indicates that
about one-fourth of the variance in self-reported well-being is accounted for by the independent
variables. All estimates are statistically significant (all p<0.05 or better). Social & Psychological
Needs and Self-Actualization contribute to most of the variance in the dependent variable (0.181
and 0.251, respectively).
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Figure 4.
- Title: Inter-regional differences in reported well-being.
- Subtitle: Plot of the scores on the well-being question comparing NE Region US sub-regions and
SE Puerto Rico.
Table 8
Correlations (rho) between independent variables and well-being.
Independent Variables
Well-Being
Age
0.112*
Education
-0.072
Basic Needs
0.239**
Social & Psychological Needs
0.305**
Self-Actualization
0.390**
N varies due to missing data
*p < 0.01, **p < 0.001 (one-tail probabilities)
A

NA
521
517
514
515
515
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Table 9
Ordinal regression between independent variables and well-being.
Standard
Parameter
Estimate
Error
Age
0.020
0.007
Education
-0.063
0.027
Basic Needs
0.129
0.038
Social & Psychological Needs
0.181
0.041
Self-Actualization
0.251
0.047

p-value
0.005
0.019
0.001
<0.001
<0.001

Naglekerke's R2 = 0.234, χ 2 = 116.20, df = 5, p<0.001 (Link function: logit)

5. Discussion and Conclusions
This paper focused on comparing contemporary SE Puerto Rican and NE Region US survey data
to further investigate aspects of fishers’ relationships with the occupation and factors affecting job
satisfaction and well-being among fishers. Other regions in the non-US Caribbean as well as data
from Point Judith, RI from 1977 were also used to provide context and enrich the analyses by using
geographic and temporal comparisons. The core of this paper is based on fishers’ scores on nine
job satisfaction variables grouped into three components: Basic Needs, Social & Psychological
Needs, and Self-Actualization. Use of the truncated job satisfaction indicators is supported by the
principal component analysis presented in Table 2 which resulted in components analogous to
those in earlier analyses (see methods section for more detail). When available, two additional job
satisfaction questions on willingness to advise a young person to fish and to still become a fisher
if one could live their life over, as well as data on subjective levels of well-being based on fishers’
perception of their satisfaction with their lives in general were also analyzed to further support the
main arguments of this study.
Although previous research (Griffith and Valdes-Pizzini 2002; Pollnac et al. 2011) suggested that
SE Puerto Rican fishers would score higher than US fishers on the Social & Psychological Needs
component of job satisfaction, their much higher score on that as well as on the Self-Actualization
component was surprising (Table 3), leading to the highest overall job satisfaction score of all the
regions analyzed (Figure 2). Comparisons using contemporary data from the wider Caribbean
sample and archive data from 1977 Point Judith fishers help explain these results.
Comparisons of SE Puerto Rican fishers with other Caribbean small-scale fishers (Table 3 and
Figure 1) also reflect higher scores on both the Self-Actualization and Social & Psychological
Needs components. Jamaica’s quite low score on the Social & Psychological Needs component is
likely due to a longer fishing trip length, which distinguishes it from the other Caribbean locations.
This relationship between trip length and job satisfaction was also reported for the New England
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fishery (Pollnac and Poggie 1988). SE Puerto Rico’s relatively high and Jamaica’s very low scores
on Self-Actualization cannot be easily explained.
The only component where other Caribbean fishers scored slightly higher than SE Puerto Rico
was Basic Needs, but the difference is not statistically significant (Mann-Whitney U = 5,293.5, p
>0.05). The relatively high levels on the Basic Needs component, despite disparities in income
between the countries, suggests that incomes, their predictability, and job safety levels are
considered satisfactory to most fishers in the sample.
Interestingly, the aggregated data shows that the contemporary SE Puerto Rican and 1977 Point
Judith samples reflect the highest overall job satisfaction of the populations compared in this
analysis (Figure 2). Point Judith in 1977 had a relatively high score in the Basic Needs
component—higher than SE Puerto Rico today - but Self-Actualization in SE Puerto Rico is higher
than Point Judith’s, although in 1977 Point Judith scored relatively high on that component as well.
SE Puerto Rico is also the sample with the highest score on Social & Psychological Needs, as
expected, supporting the hypothesis that activities performed are “therapeutic” as reported by
Griffith and Valdes-Pizzini (2002). Percent positive responses to the two questions concerning
advising a young person to enter the occupation of fishing and the respondents’ willingness to still
become fishers if they had their lives to live over further support the observations concerning the
closeness of contemporary SE Puerto Rican and Point Judith in 1977 with regard to job satisfaction
(Figure 3).
What is it about SE Puerto Rico and 1977 Point Judith that results in this similarly high evaluation
of job satisfaction among fishers? The social-ecological environment of both the contemporary SE
Puerto Rican and 1977 Point Judith fishers was one of considerable freedom to pursue their own
inclinations in fishing, other livelihood activities, and spend time with friends and family, coupled
with a sufficient material well-being to not be motivated by needs influenced by the lower standard
of living that characterizes the other Caribbean samples (Pollnac et al. 2012). Additionally, the
1977 Point Judith data was collected the year after the Fishery Conservation and Management Act
(FCMA) was passed and thus well before the full effects of the Act had taken hold and before the
tightening of fisheries regulations that occurred in the 1990s and 2000s. The year 1977 was also a
time of extreme optimism in US fisheries. The federal government was providing subsidies to
boost the national fisheries after excluding foreign vessels from the US Exclusive Economic Zone.
This optimism is most likely reflected in fishers’ overall satisfaction with their occupation in 1977.
By 2011, NE Region US fishers’ perceptions of the unpredictability, complexity and unfairness of
the changing regulations had a negative impact on overall job satisfaction (Pollnac et al. 2015).
In brief, fishers in Point Judith in the late 1970’s had flexibility—the ability to more easily switch
between species and gear and other adaptive mechanisms that buffer them from the vicissitudes of
the environment and economy. Point Judith in 1977 had an extremely successful fishers’
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cooperative and SE Puerto Rican fishers have strategic occupational multiplicity. Both areas were
characterized by a close-knit fishing community with strong kinship relationships between fishers.
The social relationships in both were facilitated by relatively short fishing trips (one to two days)
in comparison to the longer trips found among most NE Region US and Jamaican fishers today.
Trip length is the factor that most likely influences scores on the Social & Psychological Needs
component (Pollnac and Poggie 1988), which includes levels of satisfaction with “time spent away
from home.” Fishers who are not removed from their social circles, including family and other
community members for an extended period of time are more likely to manifest higher scores on
this component. The time out at sea also influences aspects of healthfulness and fatigue also
included in this component—fishers are often sleep deprived during long trips, working overnight
or for extended periods of time during the day and evening. Day fishers in SE Puerto Rico and
primarily one to two day fishers in 1977 Point Judith (85%, 15% fished for 3 days) most likely did
not experience this type of stress; hence, fishing for these fishers is more likely considered as
“therapy.” We would also like to suggest that the occupation of fishing can also be considered as
“therapy” in that it provides satisfactions for the personality type associated with fishing — a
personality type that enjoys the adventures of fishing (Glazier 2007; Pollnac and Poggie 2006) the
thrill of the chase, being out on the ocean, striving to recapture what Glazier (2007) refers to as the
“peak experience.”
Regarding analyses involving the question on advising young to fish, fishers in the NE Region US
today often say that they do not advise people to get into fishing because of the impacts of
regulations on the activity. Not only because it is more difficult to get into the fishery and make
money now, but also because of the “hassle” associated with complying with all the regulations.
This, most likely, partially explains the relatively low willingness to advise young people to fish
in the NE Region US nowadays in comparison to the Caribbean and 1977 Point Judith. Higher
levels of job satisfaction on all three components (Table 5) also explains part of this variance: the
more satisfied fishers are with their occupation, the more willing they are to advise young people
to fish for a living. Job satisfaction also clearly influences whether or not fishers would enter the
occupation again if they had the opportunity to live their lives over.
The analyses concerning how the impact of job satisfaction components compare to other
important variables such as age and education indicate that while the job satisfaction components,
except for Basic Needs, manifest relatively high statistically significant positive weights, age and
education manifest weak negative weights concerning willingness to advise a young person to
enter the occupation of fishing (Table 6). Turning to desire to become a fisher again, age and
education are not related while the job satisfaction components account for the most variance in
the data set (Table 7).
With regard to the important variable of well-being (in the Caribbean it was only evaluated in SE
Puerto Rico), we find, as expected, that higher levels of job satisfaction components account for
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the most variance, older age accounts for a little more, and education level has a relatively weak
negative influence. This clearly suggests that the therapeutic value of fishing, reflected in the job
satisfaction scores, positively influences the lives of its participants.
Finally, the earlier job satisfaction papers interpreting fishing as therapy (Griffith and ValdesPizzini 2002; Pollnac et al. 2011) were focused on one aspect of job satisfaction—social and
psychological needs. Here we would like to argue that therapy encompasses more—that it should
include the relatively ubiquitous satisfaction of needs for adventure, risk and the thrill of the chase
(Beauchaine and Gatzke-Kopp 2012; Pollnac and Poggie 2006, 2008; Pollnac et al. 2012) (Self
Actualization needs). We have argued in a previous study that the occupation of fishing selects for
individuals manifesting a personality complex referred to as an externalizing disposition (Pollnac
and Poggie 2006). This personality complex has been found to have a relatively large genetic
component (Hicks et al. 2004; LeGrand et al. 2005). The genetic component of human behavior is
supported by a growing body of research and is increasingly accepted among behavioral scientists
(Baker 2004; Derringer et al. 2010). Therapy for this type of personality would consist of satisfying
the needs for adventure, risk and the other attributes included in the self-actualization aspect of job
satisfaction among fishers. We find it interesting that Griffith and Pizzini (2002) note that fishers
stated that the therapy of fishing keeps them away from drugs and other vices, as well as keeping
young people away from delinquency—other behavioral consequences of this personality type
mentioned in Hicks et al. 2004 and LeGrand et al. 2005. Without this therapy provided by fishing
the individual will suffer from the consequences of job dissatisfaction ranging from psychosomatic
illness to less longevity and family violence—all related to individual well-being (Pollnac et al.
2008).
For example, while performing a face-to-face interview with a fisher that had nothing to do with
job satisfaction, the fisher said he had left fishing after pressure from his family and that he came
back because he could not endure his new job which was related to some of the skills he learned
while fishing (refrigeration). He also noted that the situation became so intolerable he began to
drink more and ended up in jail for domestic abuse (he beat his wife). He reported that his
subsequent return to fishing solved his marital and other problems—he returned to the “therapy”
of a fisher’s life.
Hence, we argue that situations that force a fisher to leave the fishery, to abandon the therapeutic
benefits it may provide, can result in the above mentioned negative consequences. There are, of
course, extreme sports and other occupations (e.g., soldier, policeman, venture capitalist, test
pilots, fire fighters, etc.), which can satisfy some of the needs of self-actualization. For example,
in a discussion with a firefighter who had left the fishery, he likened the ringing of the alarm and
the subsequent leaving the firehouse in the fire truck as being very similar to leaving the dock to
go fishing—a feeling of an adventure about to occur, anticipation of the unknown possibilities of
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the activity. But we must ask, how many of these alternate activities are available or even
appropriate for the displaced fisher?
These examples are not isolated incidents. In the process of the hundreds of interviews with fishers
all the authors have heard many fishers, in the US and elsewhere, wax poetic concerning
experiences they have had while fishing—examples of the “peak experience” as described by
Glazier (2007: 122-123) for the Hawaiian fishery where “unforgettably positive experiences”
achieved while fishing contribute to continuing participation in the occupation.
Overall the high levels (average scores are over the midpoint for all samples) of job satisfaction
found among Caribbean and the NE Region US fishers sampled in this study support previous
literature evidencing fishers’ special attachment to their occupation. Certain aspects of fishing that
can be described as “therapeutic,” not often found in other jobs, can help explain this important
attachment. Comparisons of the highly restrictive management environment of the NE Region US
to the less restrictive SE Puerto Rico and 1977 Point Judith provide clear evidence that changes in
the regulatory environment can have significant impacts on levels of job satisfaction among
fishers.
Unsurprisingly, levels of job satisfaction and overall well-being were found to be correlated with
each other. Often, regulations aim at controlling effort by reducing the number of boats and
consequently forcing fishers out of the fishery. These management decisions can have serious
implications for fishers and their family’s well-being even if alternative income is available
(Sievanen et al. 2005). Negative impacts to overall aspects of well-being such as happiness and
peacefulness can result in damaging social impacts to individuals and their communities (see
Pollnac et al. 2008). Taking into account aspects of fishers’ job satisfaction can help shape future
fisheries conservation and management strategies that maintain and promote well-being in fishing
communities while helping preserve the fish resources upon which they depend.
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